In the Claims: 



1 . (Currently Amended) Device for detecting an environmental influence [[(1 5)]] 
on a sensor [[(5),]] by means of detecting a change [[in]] of an electrical 
conductivity of a sensor layer [[(3)]] of [[the]] a senso r rSi whereb\^ . wherein 
the sensor [[(5)]] has [[a]] first [[?)]] and a second [[(9)]] excitation 
cleotrode electrodes. a piezoelectric material [[(1 1)]] arranged between the first 
and second excitation electrodes, and [[a]] the sensor layer^ (3), which 
eemprises: an excitation unit-for g e nerating e lectrical potentials (13), which are 
paaocd to the piezoelectric material by way of the first (7) and the second (9) 
ftvr.itntion alacfrndG. - wberehy the s e nsor layer (3^ rest - sthe sensor layer having 
sections that lie against both at l e ast on e t he first excitation electrode and the 
piezoelectric material, at l e ast in oortain regions, and tho s o nsor layer (3) has a 
cnndncti\nfy that ia depend e nt on environm e ntal influenc e s, t he device further 
comprising an excitation unit for the generation of electrical potentials which 
are conveyable to the piezoelectric material via the first and the second 
excitation electrodes so that the piezoelectric material can be excit e d is 
excitable to vifejatevibrations by m e ans of t he excitation electrodes and the 
sensor laye r (3). whereia -. and a frequency measurement devic e to measure the 
vibrations of the piezoelectric material (17) malc e s it possible ^ 

wherein the sensor layer is made of an oxide ceramic, a non-oxide ceramic or a 
semiconductor material, a conductivity change modifying the effective 
electrode surface by a region of the sensor layer, and 
wherein the resonance frequency of a vibration order of the piezoelectric 
materia l (1 1) is detectable bv the frequency measurement device . 

2. (Currently Amended) Device according to claim 1, wherein the excitation unit 
(13) is formed by means of an oscillatio n comprises an oscillator circuit or a 
network analyzer. 
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3. (Currently Amended) Device according to claim 1, wherein the excitation 
ol c Gtrod o is fo rmed fro m first and second excitation electrodes are one of a 
metal, a non-oxide ceramic, an oxide ceramic, or a precious metal. 

4. (Currently Amended) Device according to claim 1, wherein the first e xcitation 
electrode lies directly against the piezoelectric material. 

5. (Currently Amended) Device according to claim 1, wherein the first excitation 

electrode [[(7)]] lies against the piezoelectric material with an area that is as 
large as an area with which the second excitation electrode [[(9)]] lies against 
the piezoelectric material. 

6. (Currently Amended) Device according to claim 1, wherein the first excitation 
electrode [[(7)]] lies against the piezoelectric material with an area that is larger 
than or smaller than an area with which the second excitation electrode [[(9)]] 
lies against the piezoelectric material. 

7. (Currently Amended) Device according to claim 1, wherein the excitation 
electrode(s) lie£s) against the pie2x>electric material with a circular area. 

8. (Currently Amended) Device according to claim 1, wherein the first excitation 
electrode- (? - ) ■ has a some geometry as the second excitation e l e ctrod e (9). h as the 
same geometry as the second excitation electrode. 

9. (Currently Amended) Device according to claim 1 , wherein the piezoelectric 

material is formed from a quartz, from langasite, its isomorphous compounds, 
or from gallium orthophosphate, or is a piezoelectric material that is capable of 
fimctioning [[even at]] at_ temperatures up to 1000°C. 

10. (Currently Amended) Device according to claim 1, wherein the piezoelectric 
material has th e b asi&flhapo - of - a - cylinde ri s cylindrically shap ed. 
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1 1. (Currently Amended) Device according to claim 1, wherein the sensor layer 
[[(3)]] lies directly against the [[at least one]] first e xcitation electrode and/or 
the piezoelectric material. 



12. (Currently Amended) Device according to claim 1, wherein the sensor layer 
[[(3)]] is configured in circular shape. 

13. (Currently Amended) Device according to claim 1, wherein the sensor layer 0) 
contains oxide ceramics, non - oxide ■ ceramiesysemiconductors, organic 
synthetic or natural polymers. comprises ZnO, ZnS, TjO STiO? , Se, Ge02r -CeQ7, 
or oxides of transition metals , prot e ins or nucl e ic acids.^ 

14. (Currently Amended) Device according to claim 1, wherein the frequency 
measurement device [[(17)]] comprises a frequency counter. 

15. (Original) Device according to claim 1, wherein the vibration order is the first, 
third, fifth, or higher. 

16. (Currently Amended) Method for detecting an environmental influence (15) on 

a- sensor - bymeans - of - deteeting - a ehan ge^ n - the - eleefr - ical cenduetivity - of^ 
s e nsor lay e r (3) of ih e s e nsor, using a devic e according to claim 1, which 
compris e s th e following st e ps: on a sensor having a first and a second 
excitation electrode, a piezoelectric material arranged between the first and the 
second excitation electrode, and a sensor layer having sections that lie against 
both the first excitation electrode and the piezoelectric material, wherein the 
sensor layer is made of an oxide ceramic, a non-oxide ceramic, or a 
semiconductor material, a conductivity change thereof modifying the effective 
area of the electrode by an area of the sensor layer through which area the 
piezoelectric material is excitable to vibrate, the method comprising the steps: 
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1. gen e ration of a fimdamental ton e generating a fundamental mode in the 
piezoelectric material, 

2. meofliirement of m easuring the resonance frequency of the vibration 

order of step_l. 

3. Exerting an environmental influence (15) on exposing the sensor layer to 
an environmental influence (3). causin gw herebv the conductivity of the 
sensor layer (3) to be j g_changed and tfaereby - Gausing - the - frequeney 
sp e ctrum of t he piezoel e ctric material to b e ohang e dt o change the effective 

electi'ode area of the fi rst ex citation electrode . 

4. Measuring the measuring a vibration order of the piezoelectric material 
after ex e rtion of th e exposure of the sensor layer to the environmental 
influence, 

5. Calculatin g calculating a resonance frequency difference #Mit4s-formed 
[[from]] by the difference [[of]] between t he resonance frequency of the 
vibration order [[of]] in.step 1 and the resonance frequency of the vibration 
order after ehangiftg -exposure of the sensor layer to t he environmental 
influence, and 

6. Corr e lating th e e xtent of th e environbmental influ e nc e (15) correlating 
the extent of environmental influence w ith the resonance frequency 
difference. 

17, (Currently Amended) Method according to claim 16, wherein upper harmonics 
are also generated and mea s ured in the piezoelectric material, whio hs aid 
measuring further measures higher order harmonics and said higher order 
harmonics are used in said correlating, o re also talc e n into consideration in 
d e t e cting th e typ e or the ext e nt of th e environm e ntal influ e nce (15). 

18. (Currently Amended) Method according to claim [[16]]17, wherein said 
correlating uses the t h e resonance fr e qu e nci e s of th e uppe rh igher order 
harmonics s^ro-for a temperature compensation of the vibration 
b e havio rb ehaviour of the piezoelectric material. 
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19. (Ciurently Amended) Method according to claim 16, wherein exerting 
exposing the sensor layer to an environmental influence [[(15)]] comprises 
irradiation of the sensor layer [[(3)]] with high - energ y an energetic radiation. 



20. (Currently Amended) Method according to claim 16, wherein the 
environmental influence (15) is the e ff e ct of J g_a chemical or biological 
substanc e - en - the- fl onaor layer (3) , or a temperature change. 

21. (Currently Amended) Method according to claim 16, wherein signals that run 
periodically, particularly rectangular, sine, or triangular signals. periodic signals 
are passed to the piezoelectric material by the excitation unit [[(13)]]. 

22. (Currently Amended) Arrangement of a device accordii^ to claim 1 which 
forms a first sensor, characterized bv a second sensor for the detection of an 
environmental influence, wherein the second sensor has a first and a second 
o pposite excitation electrode, a piezoelectric material arranged between these, 
and a sensor layer which at least in sections covers but which does not exceed 
the second excitation electrode, and wherein the sensor layer is formed of an 
oxide ceramic, non-oxide ceramic, or a semiconductor material, wherein the 
sensor layer is arranged such that the piezoelectric material is exclusively 
excitable to vibrations by the excitation electrodes, and the resonance 
firequency of a vibration order of the piezoelectric material is detectable by a 
frequency measurement device-A H Oi^em e nt (23'> of a first s e nsor (50) and a 
second sensor (5u) - for - deteetimg - an - eiavtK)nmeKtal4nflueHce (15), wh e r e by the 

piezo e lectric material (11) disposed betw ee n these, and a s & HS0r4aycr (3) that 
covers the first excitation electrode (7) and also the piezoelectric material (1 1) 
at least in certain regiona, an dr the - s e nsor layer (3) has a conductivity that is 
d e p e nd e nt on environmental iDfluences (15), so that the piezoolcetric material 
(11) can be e xcited to vibrat e by means of e lectrical pot e ntials firom th e 
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excitation electr 6 >d6s - ( - 7 r 9 - ) - and - by - tho sensor layer (3), and th e r e sonanc e 
fr e qu e ncy of a vibration ord e r of th e pi e zo e l e ctric - mat e f j al (11) can be det e ct e d 
by means of - a - frequency measurement device (17), and the second sensor (5u) 
has a first (7) and an opposite secoHd - (9) excitation electrode, a piezoelectric 
mat e rial (1 1) dispos e d b e tw ee n these, and a s6ns&F 4 ayer - ( - 3) that covers th e 
excitation el e ctrod e (9) at l e ast in c e rtain r e gions, but do e s not exceed it, and 
the sensor layer (3) has a conductivity that is d e p e nd e nt on e nvironmental 
influence s (15), whereby the s ensor layer - (3) i s disposed in such a mann e r that 
the piezoelectric mat e rial (11) can be excited to vibrate exclusively by means 
of the excitation electrodes (7, 9), and the resonance frequency of a vibration 
order of the pi e zoelectric material con b e d e t e ct e d by m e ans of a frequ e ncy 
m e osuR M H e Ht - devic e (17) . 

23. (Currently Amended) Arrangement according to claim 22, wherein the 
piezoelectric material (1 1) in the first sensor (5o) i s-idcHt-iGal-with-that-of the 
second sonaor (5u to f the first sensor is identical with the piezoelectric material 
of the second sensor . 

24. (Currently Amended) Arrangement according to claim [[22]]23, wherein the 
mat e rials of which th e e xcitation e l e ctrod e s of th e first and s e cond s e nsor (50, 
5u) consis t wherein material of the electrodes of the first and second materials 
are identical. 

25. (Currently Amended) Arrangement according to claim [[22]]23, wherein the 
material of whio h constituting the sensor layer [[(3)]] of the first sensor (50) i s 
formed is identical with the second material of whic h constituting the sensor 
layer [[(3)]] of the second senso r (5u) is formed . 

26. (Currently Amended) Arrangement according to claim [[22]]23, wherein the 
geometry in which the sensor layer [[(3)]] of the first sensor [[(50)]] is shaped 
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is identical with the geometry in which the sensor layer [[(3)]] of the second 
sensor [[(5u)]] is shaped. 

27. (Currently Amended) Sensor device [[(25)]] for detecting an environmental 
influence [[(15)]], havin g a first (7) and a first and a second [[(9)]] excitation 
electrode, a piezoelectric material [[(11)]] disposed between these, and a sensor 
laye r (^3); whCTeb y , wherein the first excitation electrode [[(7)]] is disposed on a 
first side of the piezoelectric material [[(1 1)]], and the second excitation 
electrode [[(9)]] is disposed on the opposite, second side of the piezoelectric 
material, and the sensor layer [[(3)]] lies against the first excitation electrode 
[[(7)]] with a first partial area Al, and against the piezoelectric material [[(11)]] 
with a second partial area A2, and the sensor layer [[(3)]] has a conductivity 
that is dependent on environmental influences, so that the piezoelectric material 
[[(1 1)]] can be excited to vibrate by means of electrical potentials fh)m an 
excitation unit for generating electrical potentials-[[(13)]], both by way of the 
excitation electrodes [[(7, 9)]] and by the sensor layer (3), and the resonance 
fr e quency of a vibmtion ord e r of th e pi e zo e lectric material (11) can be detect e d 
by the sensor layer, and the resonance frequency of a vibration order of the 
piezoelectric material can be detected by m eans of a frequency measurement 
device [[(17)]], and a third excitation electrode [[(27)]] is disposed on the 
second side of the piezoelectric material, which lies against the piezoelectric 
material [[(1 1)]] with an area A3, which is at least as large as the partial area 
A2 of the sensor layer [[(3)]] and, if this partial area A2 is projected onto the 
area A3, the partial area A2 is completely covered by the area A3, and the first, 
second[[,]] and third excitation e l e ctrod eelectrodes are electrically connected 
with a switching means [[(29)]] that coimects the second [[(9)]] and third 
[[(27)]] excitation electrode in an electrically conductive manner in a first 
switching position, so that the conductivity of the sensor layer [[(3)]] can be 
detected, and the switching means [[(29)]] connects the first and third 
excitation electrode (27) in in an electrically conductive manner in a second 



8 



switching position, so that the change in the vihration properties caused by tiie 
deposit of a.substance of the environmental influence can be measured. 

28. (Currently Amended) Sensor device according to claim 27, wherein the first 
excitation electrode [[(7)]] is formed in the shape of a circular disk on one side 
of the piezoelectric material. 

29. (Currently Amended) Sensor device according to claim [[27]]28, wherein the 
see^dflrst excitation electrode [[(9)]] is formed in the shape of a circular 
[[disk]] disc on one side of the piezoelectric material, and the third excitation 
electrode [[(27)]] is formed in the shape of a circular ring [[(31)]]. 

30. (Currently Amended) Sensor device according to claim 27, wherein the sensor 
layer [[(3)]] lies directly against the first excitation electrode and is circular. 

3 1 . (Currently Amended) Sensor device according to claim 27, wherein the 
piezoelectric material is formed in the shape of a cylinder [[(19)]], whereby the 
first, second, and third excitation electrode [[(27)]] as well as th e piezo e lectric 
mat e rial and the piezoelectric material have a common axis of symmetry. 

32. (New) Method according to claim 21, wherein the periodically running signals 
are rectangular, sine, or triangular signals. 

33. (New) Arrangement of a device according to claim 1 which forms a first 
sensor, characterized by a second sensor for the detection of an environmental 
influence, wherein the second sensor has a first and a second opposite 
excitation electrode, a piezoelectric material arranged between these, and a 
sensor layer which at least in sections covers but which does not exceed the 
second excitation electrode, and wherein the sensor layer is formed of an oxide 
ceramic, non-oxide ceramic, or a semiconductor material, wherein the sensor 
layer is arranged such that the piezoelectric material is exclusively excitable to 
vibrations by the excitation electrodes, and the resonance frequency of a 
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vibration order of the piezoelectric material is detectable by a frequency 
measurement device. 



34. (New) Arrangement according to the claim 33, characterized in that the 
piezoelectric material of the first sensor is identical with that of the second 
sensor. 



35. (New) Sensor device according to claim 28, wherein the second excitation 
electrode is formed in the shape of a circular disc, and the third excitation 
electrode is formed in the shape of a circular ring. 
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